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Titanium Oxide, Physical Properties and Application Techniques, 
Gaku Kiyono, published by Gihodo Publishers, 1991, p. 54. 
(Reason for Submission) 

(1) Essence of the Reason for Submission: 

This application was submitted on March 12, 2001, with the 
application having been laid open on September 18, 2002. 

However, the inventions according to Claims 1 through 5 of this 
application are inventions whose priority date was prior to the 
application date of this application and which were described in 
a publication (Reference 1) which was laid open to the public subse- 
quent to this application. Accordingly, they are not to be granted 
patents pursuant to the stipulations contained in Article 29, Clause 
2 of the Law of Patents. 



The reason for the above decision will be described below: 
(2) Inventions According to This Application: 
As was described in the Scope of Claim for Patent in the 
Official Gazette of Laid-Open Publications, it is believed 
that the inventions according to Claims 1 through 5 of this 
application are as follows: 

(Claim 1) Titanum oxide powder wherein a barium compound 
is caused to exist on the surface of each particle. 

(Claim 2) Titanium oxide powder as described in Claim 1, 
wherein the amount of said barium compound is such that barium 
is in the range between 0.001 and 0.1 mol as compared with 1.0 
mol of titanium. 

(Claim 3) Titanium oxide powder as described in either 
Claim 1 or Claim 2, where said barium compound is attached to 
the surface of each of said particles in an amorphous state. 

(Claim 4) Titanium oxide powder as described in either 
Claim 1 or Claim 2, where said barium compound is attached to 
the surface of each of said particles in the form of BaC02 and 
in an amorphous state. 

(Claim 5) Titanfam oxide powder as described either in 
Claim 1 or Claim 2, where said barium compound exists oh the 
surface of each of the said particles in the state of having 
been reacted with titanium oxide. 

(3) Contents of the References Submitted: 
(A) , Reference 1 is a publication whose date of priority was 
prior to the date of this application and which was laid open 
to public inspection subsequent to this application. 

Each item described and its equivalent are as follows: 
(i) The section dealing with the background technology 
on page 1 of the specification called Reference 1 (from line 
16 to line 24) contains the following descriptions: 

Dielectric barium titanium is produced in the solid-phase 



reaction between titanium oxide and barium carbonate at a 
temperature of approximately 1200 degrees centigrade: 
BaC03 + Ti02 go into BaTiC03 + C02 

According to this reaction, barium carbonate is decom- 
posed approximately at the temperature of 700 degrees centi- 
grade, thereby producing BaO whose ionic property is high. 
This is solidly dissolved into the Ti02 particles of co- 
valent bonding property, thereby producing barium titanate -. 
The grain diameter of the barium titanate is determined by 
the size of the Ti02 crystals at the time of the reaction. 
Accordingly, the crystallity and the particle size of 
titanium oxide used as the material become important. In 
addition, .... 

In other words, the above descriptions mean that 
barium oxide (a compound) exists around the particles of 
titanium oxide. 

(ii) Descriptions on line 6 and thereafter in Reference 
1 contain the following: 

This invention relates to a method for the preparation 
of an oxide composition containing titanium oxide as will 
be described below, the oxide compositions containing tita- 
nium oxide and compois it ions containing said oxide com- 
pounds which are obtained by the use of said method. 

(iii) Lines 9 through 13 on page four of Reference 1 
contain the following descriptions: 

A method for the preparation of oxide compositions 
containing titanium oxide in the gaseous-phase preparation 
of oxide compositions containing titanium oxide, charac- 
terized in that a material gas containing titanium tetra- 
chloride and an oxidizing gas are respectively pre-heated 
to a temperature above 700 degrees centigrade and same is 



reacted with the solution or the slurry of a salt that 
contains a metallic element , thereby producing an oxide 
composition in the state of fine particles having a 
BET specific surface area of from five to 200 m 2 /g. 

(iv) Lines 14 and 15 on page four of Reference 1 
contain the following descriptions: 

A method for the preparation of an oxide composi- 
tion containing titanium oxide as described in Item 1 
mentioned above where the oxide compound contains a bond^ 
ing of titanium, oxygen and a metallic element. 

In addition f lines 24 through 26 on page four of 
Reference 1 contain the following descriptions: 

(v) 4. A method for the preparation of an oxide 
composition containing titanium oxide as described in 
either Item 1 or Item 2 mentioned above, where the 
salt that contains a metallic element is the salt of 
at least one kind as selected from a group ponsisting 
of hydroxides, halides, nitrates, sulfates, and carbo- T 
nates containing an alkaline earth metal. 

In other words, it is stated on page four of Refe- 
rence 1 that an alkaline earth metal salt can be used 
as a metallic element in connection with the reaction 
with the solution or slurry of a salt containing a 
metallic element for the purpose of preparing an oxide 
composition that contains a bonding of titanium, oxygen 
and an element of the metallic system on the basis of 
the background technology for producing such titanium 
oxide in the state of fine particles as will produce 
barium titanate by solidly dissolving BaO as described 
on page one of Reference 1 into the Ti02 particles. 

In view of the fact that it is technical common- 
sense that the alkaline earth metals include, amongst 
the elements belonging to Group II on the Periodic 



Table, beryllium, magnesium, calcium, strontium, barium 
and radium, it is obvious that the oxide compositions 
that contain a bonding of titanium, oxygen and a metal 
element as mentioned above means those in which there 
is barium oxide (compound) around the particles of 
titanium oxide. 

(vi) Lines 4 and 5 on page 11 of Reference 1 also 
contain the following descriptions: 

Aforesaid salt containing a metallic element can 
be supplied to the reactor in the form of a solution or 
in the state of a slurry; however, it is desirable to 
supply same in the form of a solution. 

(vii) Lines 10 through 15 on page 12 in Reference 
1 contain the following: 

The salt solution or slurry containing a metallic 
element is introduced toward the reaction mixture of 
titanium tetrachloride and oxiding gas. The gas .that 
has been introduced into the reaction tube and the 
salt solution or slurry containing a metallic element 
are reacted and then suddenly cooled by means of a 
cooling gas. Thereafter, same is sent to a bag filter 5 
and the oxide composition in the state of fine particulate 
oxide is captured. The particles that have been captured 
are heated for a period of 0.5 through four hours at a 
temperature in the range between 300 and 600 degrees 
centigrade in air atmosphere for desalting. 

(viii) Lines 1 and 2 on page 13 of Reference 1 
contain the following descriptions: 

The average primary grain diameter of the fine par- 
ticulate oxide composition according to this invention 
has a range between 0.008 (mu)m and. . 0.3 (mu)m and, 



preferably a range between 0.015 (mu)m and 0.15 (mu)m. 

(ix) Lines 7 through 11 on page 13 of Reference 1 
further contain the following descriptions: 

The particulate oxide composition which is obtained 
by the manufacturing method according to this invention 
may assume a core/shell structure by means of various 
oxide metal crystalline structures. For example, in the 
particulate oxide composition of the titanium - ritetal 
system containing a mixed crystalline state where a 
bonding of titanium , oxygen and various kinds of metals 
exists inside the primary grains, a structure which is 
rich in Ti02 phase in the core and different metal 
oxide phase in the shell is observed. 

Along with the descriptions on page four of Refe- 
rence 1 to the effect that barium can be used as a dif- 
ferent kind of metal , a structure which is rich in Ti02 
at the core and oxide barium phase in the shell is 
described here. 

(B) Reference 2 is the reference where the basic pro- 
perties of titanium oxide are described. In the bottom 
section on page 54 of this Reference 2 (in Chapter 4: 
Basic Properties of Titanium Oxide) , it is stated that 
the surface OH density of the titanium oxide particles 
is in the range between 9 and 11 OH/nm 2 in rutile and 
between 12 and 14 OH/nm 2 in anatase. 

(4) On Lack of Newness Based on Descriptions in 
Publications. 

a. On Claim 1: 

(A) Comparison between the invention according to 
Claionl and the invention described in Reference 1. 

The invention according to Claim 1 of this applica- 
tion relates to titanium oxide powder in which a barium 



compound is caused to exist on the surface of each 
grain. 

In view of the descriptions on page four of Refe- 
rence 1 as explained in Items (iii) through (v) mentioned 
above and in the light of the technical common knowledge 
that the alkali earth metals include the barium amongst 
the elements in Group II on the Periodic Table as desc M : 
ribed in Item (v) , it is obvious that the oxide com- 
pound including the bonding of titanium, oxygen and a 
metallic element as described in Reference 1 means those 
wherein oxide barium (a compound) exists around the grains 
of titanium oxide. 

As was described in Item (i) above, moreover, page 
1 of the specification of Reference 1 contains descrip- 
tions to the effect that titanium oxide is solid-phase 
reacted with barium carbonate and barium carbonate is 
decomposed, thereby producing BaO whose ionic property 
is high and same is solidly dissolved into the Ti02 
particles . 

As was explained in Item (ix) above, furthermore, 
there are descriptions to the effect that a structure 
which is rich in Ti02 phase at the core and different 
kind metal oxide phases in the shell is observed. 

From what has been described above, it is believed 
that the invention according to Claim 1 of this appli- 
cation is the invention which is described in Reference 
1. 

Accordingly, it is believed that the invention 
pertaining to Claim 1 of this application is not to be 
granted a patent pursuant to the stipulations contained 



in Article 29 , Clause 2 of the Law of Patents, 
b. On Claim 2: 

(B) Comparison between the invention according to 
Claim 2 and the invention described in Reference 1. 

The invention according to Claim 2 of this appli- 
cation relates to titanium oxide described in Claim 1 
where the amount of said barium compound is such that 
barium is in the amount of from 0.001 to 0.1 mol as 
compared with 1.0 mol of titanium. 

As was mentioned in Item (viii) , the grain size 
is described on lines 1 and 2 on page 13 of Reference 

1 and, as was mentioned in Item (ix) , it is possible 
for the granular oxide composition to assume a core/ 
shell structure. On the basis of these facts, some 
examples of the calculations in the case where BaO is 

a mono-layer and is attached to the surface of the Ti02 
will be shown in Table 1 below: , 

Table 1 

(Translator's Note: See p. 9.) 

According to the descriptions on p. 54 of Reference 

2 which was explained earlier, the surface OH density of 

2 

the titanium oxide grains is between 9 and 11 OH/nm in 
the case of titanium oxide of the rutile type and bet-" 
ween 12 and 14 OH/nm 2 in the case of titanium oxide of 
the anatase type. 
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If a calculation is carried out in the case where 
Ba and OH are attached at the rate of 1 : 1 on the basis 
of the OH density in these descriptions and the specific 
surface area of the grains in Reference 1 (calculable 
from the mean primary grain size) , it is obvious that 
Ba0/Ti02 will assume values in the range between 0.01 
and 0.3 (approximately) as is shown in Table 1. 

In Table 1, for example, it is shown by the formula 
of the surface OH group density = (number of the OH 
groups on the surface)/(6 x 10 23 ) , 

By the formula Si02 adsorption volume = (surface 
OH group density) x (BET) x 60//I + (surface OH group 
density) x BET x 60/, 

By the formula BET = (4 (pi) r 2 ) //(4/3) (pi) r3 x 4/, 
where 4 indicates the density of Ti02, 

By the formula BaO adsorption volume = (surface 
OH group density) x (BET) x 153//1 + (surface OH group 
density) x BET x 153/, 

By the formula BaO/Ti02 = BET x (surface area OH 
group density)/(l/79.9) , 

If, further, it is assumed that Ba and OH are 
attached at the rate of 1 : 2, it is obvious that the 
molar ratio of BaO/Ti02 will further move in a downward 
direction. In view of the fact that, in actuality, T^aO 
is not uniformly attached to the titanium oxide surface 
in a single layer but rather in plural layers, the 
range of the molar ratios will further be widened. 

In other words, it is believed that the "range 
between 0.001 and 0.1" as described in the Fatent in 
this application is the range of values which can 
easily be arrived at on the basis of Reference 1. 



(C) Comparison Between the Invention According to 
Claim 3 and the Invention Described in Reference 1. 

The invention according to Claim 3 of this appli- 
cation relates to titanium oxide wherein said barium 
compound is attached to the surface of each of said 
grains in an amorphous state. 

The (0014) in the specification of this application 
contains descriptions to the following effect: 

It is known that, in the step of heat treatment 
described above, the barium compound existing on the 
surface of the titanium oxide powder exists on the sur- 
face of each grain of the titanium oxide powder in the 
form of a layer of approximately 10 nm in thickness. 
In this case, there are three forms of the barium com- 
pound as will be shown below and which form is to be 
assumed is dependent upon the temperature employed in 
the heat treatment in the heat treatment process for 
the powder as described above. 

Moreover, Section 0016 in the specification of 
this application contains descriptions to the following 
effect: 

In the second form, the barium compound is attached 
to the surface of each grain of the titanium oxide 
powder in the form of BaC02 and in ah amorphous state. 
This form tends to be produced at the time when the 
temperature used for the heat treatment happens to be 
such an intermediate temperature as in the range bet- 
ween 150 and 600 degrees centigrade. 

From these descriptions, it is obvious that the 
barium compound in an amorphous state that exists on 
the surface of the titanium oxide powder is obtained 



in a heat treatment at a temperature in the range between 
150 and 600 degrees centigrade. 

In view of the fact that it is described on lines 
10 through 15 on page 12 of Reference 1 that a titanium 
compound and a barium compound are mixed and heated 
for a period in the range between 0.5 and four hours at 
a temperature in the range between 300 and 600 degrees 
centigrade as explained in Item (vii) above, it can be 
assumed that what is obtained by using the technology 
described in Reference 1 is also in an amorphous state. 

From what has been described above, it can be 
interpreted that the invention according to Claim 3 
of this application is the invention which was described 
in Reference 1. Accordingly, it is believed that the 
invention according to Claim 3 of this application can- 
not be granted a patent pursuant to the stipulations 
contained in Article 29, Clause 2 of the Law of Patents. 

(D) Comparison Between the Invention According to 
Claim 4 and the Invention Described in Reference 1. 

The invention which is described in Claim 4 of 
this application relates to titanium oxide powder where- 
in said barium compound is attached to the surface of 
each of said grains in the form of BaC02 and in an amor- 
phous state. 

Regarding the fact that the barium compound is 
BaC03 f Reference 1 states on lines 24 through 26 on 
page four, as described in Item (v) , that the salt 
that contains a metallic element is a carbonate that 
contains an alkaline earth metal and, as described 
earlier, the alkaline earth metals include barium. Thus, 
it is interpreted that the invention according to Item 



4 of this application is the invention which was described 
in Reference 1. 

Accordingly, it is believed that the invention accor- 
ding to Claim 4 of this application is not to be granted 
a patent pursuant to the stipulations contained in Article 
29, Clause 2 of the Law of Patents. 

(E) Comparison Between the Invention According to 
Claim 5 and the Invention Described in Reference 1. 

The invention which is described in Claim 5 of this 
application relates to titanium oxide in which said 
barium compound exists on the surface of each of the 
said grains in the state of having been reacted with 
titanium oxide. 

Regarding the reaction of the barium compound with 
titanium oxide, lines 16 through 24 on page one of the 
specification in Reference 1 describe the fact that, 
as has been described in Item (i) above, when titanium 
oxide is reacted in solid phase with barium carbonate, 
the barium carbonate is decomposed, thereby producing 
BaO whose ionic property is high and this is solidly 
dissolved into the Ti02 particles. From this fact, too, 
it can be interpreted that the invention according to 
Claim 5 of this application is the invention which has 
been described in Reference 1. 

Even from the descriptions, as described in Item 
(viii) , that the particulate oxide composition may 
assume a core/shell structure due to the different 
metal oxide crystalline structures, and that, for ins- 
tance, a structure rich in Ti02 phase at the core and 
different kind metal oxide phases in the shell is ob- 
served in the titanium-metallic particulate oxide compo- 



sition that contains a mixed crystalline state where 
a titanium-oxygen-dif ferent metal bonding exists in 
the primary particles f for example , it can be inter- 
preted that the invention according to Claim 5 of this 
application is the invention which is described in 
Reference 1. 

Accordingly , the invention pertaining to Claim 5 
of this application cannot be granted a patent pursuant 
to the stipulations contained in Article 29, Clause 2 
of the Law of Patents. 
(5) Conclusion 

As described above , the inventions according to 
Claims 1, 2, 3, 4 and 5 of this application fall under 
the stipulations contained in Article 29, Clause 2 of 
the Law of Patents. Accordingly, this application is 
to be rejected pursuant to the stipulations contained 
in Article 49 of the Law of Patents. 
(Table of Items Submitted) 

(Name of Item) Official Publication of International 
Kokai (Laid Open) No. 01/81245 1 

(Name of Item) Gaku Kiyono: Titanium Oxide: Its 
Physical Properties and Application Techniques, p. 54, 
published by Gihodo Publishing Company, 1991. i 
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